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VI. BAG FI LTRATI ON
A.  Description of Unit

Bag filtration is simlar to cartridge filtration in that it
uses nunerous types of fabricated nedia enclosed in housings and
the filter nmedia and housings are constructed of materials
conpatible wwth the waste stream being treated. Unlike cartridge
filtration, some bag filters may be backwashed to extend nedi a
life and operation. Bag filters are effective at straining
slurries and dispersions and renoving particle sizes in the range
of 20-200 mcrons. Bag filters can renove particles down to 5
m crons and, on occasion and dependi ng on waste stream character-
istics, they have been used to filter particles in the 1-3 mcron
range

B. Medi a
1. Type of Media

The types of nedia used to manufacture bag filters are simlar
to those used to nmanufacture cartridge filters and include
cotton, nylon, polypropyl ene, polyester, teflon, glass and saran.
Mat erial such as ceramc and netals are not used for manufactur-
ing of bag filters but these material are used in bag filter
restrainers, fittings and housings. Selection of the nedia as
with cartridge filters is dependent on waste stream characteris-
tics, filter operating conditions and desired effluent quality.

Simlar to cartridge filters, bag filters can al so be conposed
of several nedia types. It is inportant to ascertain the conpati -
bility of each filter media with the particular waste stream
Refer to Tables V-1 and V-2 for filter nmedia conpatibility with
vari ous waste streans.

2. Configuration

There are two basic bag filtration system designs, open and
cl osed. Open systens are nost often used in straining |iquid
slurries or dispersions where particles are screened by the
filter fabric while the slurry or dispersion passes through the
filter media. Typical applications include filtration of gelati-
nous particles frompaints or highly viscous slurries where high
flowrates are needed, i.e., renoval of particles fromenanel in
t he pai nt processing industry. Open system operation typically
has the bags attached to an open ended pipe via a tie strap or
snap ring. The material to be filtered is then poured into the
bag and the strained material is captured in a container bel ow
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the filter setup. Because this arrangenent has open exposure to
the waste stream it has limted use in treating hazardous wastes
because sone hazardous wastes may contain volatile conponents.

The cl osed system desi gn has advantages in that operations
staff are not exposed to the material being filtered and filter
cake can be renoved fromthe filter and housing wi thout having to
open the filter. During filtration cake builds up on the filter
medi a. As pressure drop across the systemincreases the system
can be back-pulsed with either air or water to renpove the cake
fromthe filter. Filter cake is then renoved fromthe bottom of
t he housi ng. For sone systens the back-pulsing takes only 1 to 3
seconds and filtration begins after back-pul sing providi ng al nost
conti nuous operation. See Figures A-18 and A-19 for closed system
configurations

3. Media Support System

As wth cartridge filters, bag filter housings need to be
conpatible wwth the system pressure and operating tenperature,
handl e corrosive fluids, econom cally house the nunber of ele-
ments required, provide reliable seals to prevent fluid bypassing
and account for easy replacenent of filter elenents.

To handl e corrosive waste streans housi ngs can be constructed
of a variety of steel and nickel alloys with nultiple type liners
avai | abl e. Housi ngs nust neet pressure vessel codes.

In addition to providing a tight seal to mnimze waste stream
by-pass bag filters may require netal, ceramc or plastic re-
strainers inserted inside the bag to nmai ntain bag shape under
pressure.

C. operating/ Design Considerations

Bag filter operation nust provide for a positive 360°
circunferential sealing of the bag to assure that waste stream
particul ate contam nants do not enter the effluent stream For
this reason positive vessel sealing should be used under al
operating conditions.

Dependi ng on system sel ection, the bags should be easily
accessi bl e and renovabl e. For open systens all the contam nants
shoul d be contained in the bag. For cl osed systens the particu-
| ate cake builds up on the outside of the filters and in continu-
ous operating systens the cake should be easily renoved fromthe
housi ng wi thout the need to open the system Also in closed
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Support ledge

Inge: Na.
No. Description Required

Pressure vessel shell !
Cover plote

Restrainer bosket

Clevis pin w/washer and cotter pin

Speed bar knob

Smallinlet Oring N.S. No. 333
2-1/2"x 2-7/8"x 3/16"
(64cmx73cmx 48 cm)

~|ofjlsw]ln] -

1

]

4

Eye bolt 4
4

|

8 Oring N.S. No. 445~8"x8-1/2" x I/4" 1
(203 cmx 216 cmx 6.3 cm)

9 Oring NS. No 442-7-17a"x 7-3/4" x 114"
(IB4cmx 19.7¢m x 6.3¢cm)

10 Hinge pin
assembly includes washers
and cotter pins

1l Bolt w/locknut

12 Leq assemply

ol Sl A2 N

13 Filter bog ("snop ring")

FIGURE A-18. CLOSED BAG FILTER DETAIL
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FIGURE A-19. BACK-PULSE BAG FILTRATION SYSTEM
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systens the restrainers should not inpair flow or the life of the
filter el enment.

D. Advant ages/ D sadvant ages

Bag filters conme in a variety of sizes ranging fromO0.05
square neters per bag to 0.40 square neters per bag (0.5-4 ft?)
wWth respective flowrates of 1.5 to 12.5 liters per second (25-
200 gpm. Bag filter housings can hold from1l to 24 bags. The
desi gner should consult vendor literature for specific details on
bags and housi ngs.

Econom cal ly one bag filter has the equival ent capacity of
several cartridges and can operate at higher flow rates than
cartridge filters with | ower pressure drops. The filtrate can be
removed fromthe bag for disposal unlike cartridge filtration
where the entire filter elenent nmust be disposed of. For closed
systens there is little need for the operators to handl e contam -
nated material except during renoval of filters for cleaning or
replacenent. Bag filters can also treat highly viscous fluids up
to 200,000 cP (484,000 | b/ hreft). Because of their high vol une
t hroughput they can provide space saving polishing filtrate from
clarifier/thickener overflows and from sand and vacuumfilters.

One drawback of filter bags is that sharp objects present in
the waste stream such as netal fillings can cut into the bags
during operation inpacting effluent quality and filter life.

E. Backwash Di sposal

There are two basic residual streans which need to be charac-
terized to determ ne disposal alternatives. The two waste
streans are the backwash water used to renove/clean filter cake
fromthe filter media. The second residual streamis the solids
captured during filtration and renoved fromthe filter nedia
during backwash. In the case of cartridge filters, contam nants
whi ch are caked on the filter nedia require disposal of the
entire filter element. The properties of these residual waste
streans is a function of the quality of water being treated.

Backwash water is generally returned to the head end of the
pl ant or backwash water recovery facilities. Because backwashi ng
occurs at very high flows for short durations, design of treat-
ment facilities where the backwash water is returned to the
process stream or backwash water recovery facilities nust take
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into account high intermttent flows which could produce hydrau-
lic upsets.

For the particulate residuals, the quantities of sludge pro-
duced can be estimted based on the suspended solids in the raw
wat er and the anticipated treated effluent water quality. Cal cu-
| ati ons used to estimate sludge generation nust al so include any
coagul ant used as a filtration aid. Particul ate residuals gener-
ated during filtration of hazardous or industrial wastes nust
al so be characterized to determne if the sludges are hazardous
and require off-site disposal in a secure manner. |In some cases
sl udges from HTRWtreat nent nay continue to be regul ated as
hazardous if the waste stream was associated with a listed
hazardous waste. The desi gner shoul d al ways check the source of
contam nation when identify treatnent and di sposal options. RCRA
must be consi dered when identifying sludge treatnment and di sposal
options.

F. Reference. See Appendi x D.
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